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Numerical modeling has become a standard tool for the R&D of accelerator cavities, especially those be-
ing considered for next generation facilities as they are faced with increasingly stringent specifications on
tolerances and continue to grow in complexity with new functionalities[1]. Such requirements pose compu-
tational challenges not easily met by existing codes running on desktops. Under DOE’s SciDAC program,
the finite element eigensolver Omega3P has been developed for designing next-generation accelerator cav-
ities on supercomputers[2]. It has demonstrated to be capable of calculating cavity mode frequencies to
within 0.01 percent accuracy in 3D complex geometries. Present effort focuses on developing the capability
for finding the wall loss with a high degree of accuracy which is important for evaluating cavity performance
and its heating management. The difficulty arises when there is significant loss confined to a small surface
area of complicated shape requiring very fine meshes to model correctly. Mesh refinement by hand neither
guarantees convergence nor makes optimal use of computing resources. A SciDAC collaboration is in place
to develop an automatic mesh adaptation procedure for improving the accuracy of wall loss calculations
through a geometry-based mesh modification algorithm[3]. Numerical results from simulating the Trispal
cavity design with this approach using various error metrics in the refinement loop will be presented and
compared.
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